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© The orientation device includes a magnetic sen- 
sor (3) which is arranged in an item of headgear (9) 
worn by the observer (1) and is adapted to provide 
an observer with alignment data. An external unit 
(17) provides a preset direction to a computer (7) 
which compares it with the alignment data and cal- 
culates an alignment error data. The observer's 
alignment error with respect to the preset direction is 
indicated to the observer in the form of modulated 
tones by means of the transducer (5) which is con- 
stituted by earphones applied to the item of head- 
gear. 
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The present invention relates to an orientation 
device suitable for providing an observer with his 
indicative positioning error with respect to a preset 
direction. 

The need to indicate to observers particular 
directions toward which they must concentrate their 
attention is felt in many fields - geological surveys, 
photographic surveys, etc. -, so that there are 
many possible applications for devices suitable for 
preventing the observers from having to stay con- 
centrated for long periods of time and from having 
to keep watch over wide angular sectors. 

In order to solve the problem of guiding an 
observer in a given direction, or more generally in 
order to solve orientation problems, devices based 
on gyroscopic systems are currently used; as is 
well known to the man of the art, these systems 
have the disadvantage of being bulky, complicated 
and expensive. 

The aim of the present invention is to provide 
an orientation device which allows an observer to 
identify a direction toward which he must con- 
centrate his attention, providing him with indica- 
tions regarding his angular positioning error. 

Within the scope of this aim, an object of the 
invention is to facilitate the operation of positioning 
the observer in the given direction and to keep this 
information updated until the target is reached, 
even in dynamic conditions. 

Another object of the invention is to provide a 
device which can instantly call the observer's atten- 
tion and can provide him with the reference direc- 
tion in a straightforward and natural manner, so as 
not to prevent him from performing his tasks, in the 
same time. 

Not least object of the invention is to provide a 
device which is functionally simple and ec- 
onomically advantageous. 

This aim, these objects and others which will 
become apparent hereinafter are achieved by an 
orientation device adapted to provide an observer 
with its indicative angular positioning error with 
respect to a preset direction, characterized in that it 
comprises: 

a sensor means adapted to provide data regarding 
the alignment of said observer, measured with re- 
spect to the magnetic north, said data being in the 
form of an electric signal; 

a circuital means adapted to receive said alignment 
data and data regarding the assigned alignment 
direction, said circuital means being adapted to 
compare said alignment data with said assigned 
direction data so as to generate alignment error 
data; 

a transducer means adapted to receive said align- 
ment error data generated by said circuital means 
and for generating a corresponding alignment error 
signal which is understandable to said observer. 



Further characteristics and advantages will be- 
come apparent from the description of a preferred 
but not exclusive embodiment of the invention, 
which is illustrated only by way of non-limitative 
5 example in the accompanying drawings, wherein: 

Fig. 1 is a block diagram of the device accord- 
ing to the invention; 

Fig. 2 is a diagram of the operating states of the 
device; 

10 Fig. 3 is a schematic view of a preferred em- 
bodiment of the device according to the inven- 
tion. 

With reference to the above figures, the device 
according to the invention substantially comprises 
15 a magnetic sensor 3, which is rigidly associated 
with the alignment direction of the observer 1, and 
a transducer 5; both are connected to a circuital 
means 7. 

The magnetic sensor 3 is a sensor which is 
20 capable of providing the observer's alignment data, 
measured with respect to the magnetic north, in the 
form of an electric signal. The output interface may 
be a standard serial digital channel (e.g. RS232, 
RS422 or the like) or a channel for analog signals, 
25 capable of transferring with appropriate precision 
the data related to the angle ao/N between the 
observer's alignment direction and the magnetic 
north. The updating of the data of the magnetic 
sensor must also have an appropriate rate, so as to 
30 be able to instantaneously calculate the positioning 
error and update the information in real time for the 
observer, with optimization according to the move- 
ment times, and therefore to the response times, of 
said observer. 

35 As is known to the man of the art, several 

magnetic sensors are commercially available and 
are characterized by precision, accuracy and most 
of all by a low weight and small size; the sensor 3 
is in fact advantageously applied to an item of 
40 headgear 9 which is worn by the observer 1, as 
illustrated in fig. 3. 

The circuital means 7 is constituted by a com- 
puter comprising an input interface 1 1 , a processor 
13, and an output interface 15 adapted to generate 
45 the appropriate signals for the transducer 5, as 
described hereinafter. 

The angular datum ao/N is transmitted to the 
interface 1 1 of the computer 7, which is also adapt- 
ed to receive an angular datum a^u which deter- 
so mines the given direction, always relative to the 
magnetic north. The angular datum a^ can be 
transmitted from an external source and can be 
received by a receiver unit 17, for example a radio 
receiver set. 

55 The processor 13 calculates the positioning 

error at of the observer 1 : 

at = ao/N - a^. 
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Fig. 2 illustrates in more detail an example of 
operating diagram of the computer 7. 

The signal source 15 controls the transducer 5, 
which generates the appropriate signals for the 
observer. 

The transducer 5 is the element which con- 
stitutes the interface between the observer and the 
device, and must be able to provide the observer 
with information regarding the extent and direction 
of the alignment error in the most natural possible 
manner. 

The illustrated transducer 5 is of the acoustic 
type and is constituted by earphones which are 
advantageously applied to the item of headgear 9 
so that the observer can receive the information in 
the two separate left/right channels. In practice, the 
observer hears a tone in the right or left earphone 
which guides him in the correct direction: for exam- 
ple, a tone in the right earphone warns the ob- 
server to turn right. The tone is furthermore ad- 
vantageously modulated by a square wave the 
period whereof is variable and is proportional to the 
extent of the positioning error. 

Reaching of the vicinity of the correct direction, 
i.e. when the positioning error a E is equal to 0 ± 
10°, is appropriately indicated to the observer by a 
differentiation in the frequency of the tone or by 
means of a modification of the modulating wave or 
eventually by eliminating the tone in the headset. 

As an alternative to earphones or to the head- 
set, it is possible to use a visual transducer, for 
example a LED viewer, which transfers to the oper- 
ator the information regarding the extent and sign 
of the positioning error similarly to the acoustic 
transducer. 

It has been observed in practice that the inven- 
tion achieves its intended aim and objects, provid- 
ing a device adapted to inform an observer on his 
alignment position with respect to an absolute ref- 
erence such as the magnetic north, indicating the 
extent of the error of the current positioning with 
respect to the assigned direction. 

An advantage of the invention is its extreme 
practicality in use, due to the small size of the 
device and to the fact that the information is given 
in a natural and straightforward manner, so as to 
not distract the observer from his/her specific 
tasks. 

Fig. 3 is a view of a preferred embodiment of 
the device, wherein the sensor 3 and the headset 
or earphones 5 are arranged in an item of head- 
gear 9, for example a work helmet, whereas the 
computer is advantageously arranged in a portable 
container 7 which is fixed to the belt. The radio 
receiver set 17 can be arranged, for example, on a 
motor vehicle. 

The device according to the invention is sus- 



ceptible to numerous modifications and variations, 
all of which are within the scope of the inventive 
concept; all the details may furthermore be re- 
placed with technically equivalent elements. 
5 The materials employed, as well as the dimen- 

sions, may naturally be any according to the re- 
quirements and to the state of the art. 

Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
to ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly, such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
75 signs. 

Claims 

1. Orientation device adapted to provide an ob- 
20 server (1) with his indicative angular position- 
ing error with respect to a preset direction, 
characterized in that it comprises: 

a sensor means (3) adapted to provide data 
25 regarding the alignment of said observer, mea- 

sured with respect to the magnetic north, said 
data being in the form of an electric signal; 

a circuital means (7) adapted to receive said 
30 alignment data and data regarding an assigned 

alignment direction, said circuital means being 
adapted to compare said alignment data with 
said assigned direction data so as to generate 
alignment error data; 

35 

a transducer means (5), adapted to receive 
said alignment error data generated by said 
circuital means and for generating a corre- 
sponding alignment error signal which is un- 
40 derstandable to said observer. 

2. Device according to claim 1, characterized in 
that said sensor means comprises a magnetic 
sensor (5) which is rigidly associated with the 

45 direction of alignment of said observer (1). 

3. Device according to claim 1 or 2, characterized 
in that said circuital means is constituted by an 
electronic computer (7) which comprises: 

50 

an input interface (11) adapted to receive said 
observer alignment data (aom) and adapted to 
furthermore receive angular data {Bam) which 
determine said preset direction; 

55 

a processor (13) adapted to calculate an ob- 
server positioning error data on the basis of 
said alignment data and of said angular data; 
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a signal source (15) adapted to receive said 
error data and to generate a corresponding 
signal for said transducer (5). 

5 

4. Device according to one or more of the pre- 
ceding claims, characterized in that said trans- 
ducer means is of an acoustic type comprising 
respectively right and left earphones (5), each 

of said earphones being adapted to provide a w 
modulated tone corresponding to said position- 
ing error. 

5. Device according to one or more of the pre- 
ceding claims, characterized in that said tone 15 
is modulated by a square wave with a variable 
period which is proportional to said positioning 
error data. 

6. Device according to one or more of the pre- 20 
ceding claims, characterized in that said trans- 
ducer means (5) is of a visual type comprising 

a LED viewer. 

7. Device according to one or more of the pre- 25 
ceding claims, characterized in that said an- 
gular data is provided to said computer (7) by 

an external unit (17). 

8. Device according to one or more of the pre- 30 
ceding claims, characterized in that said exter- 
nal unit is constituted by a radio receiver set 
(17). 

9. Device according to one or more of the pre- 35 
ceding claims, characterized in that said trans- 
ducer (5) and said sensor means (3) are in- 
cluded in an item of headgear (9). 

10. Device according to one or more of the pre- 40 
ceding claims, characterized in that said cir- 
cuital means is comprised within a portable 
case body (7) which is separate from said 
sensor and said transducer. 
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